Affinity maturation of a CDR3-grafted VHH using in silico analysis and surface plasmon resonance.
A requirement for advancing antibody-based medicine is the development of proteins that can bind with high affinity to a specific epitope related to a critical protein activity site. As a part of generating such proteins, we have succeeded in creating a binding protein without changing epitope by complementarity-determining region 3 (CDR3) grafting (Inoue et al., Affinity transfer to a human protein by CDR3 grafting of camelid VHH. Protein Sci. 20, 1971-1981). However, the affinity of the target-binding protein was low. In this manuscript, the affinity maturation of a target-binding protein was examined using CDR3-grafted camelid single domain antibody (VHH) as a model protein. Several amino acids in the CDR1 and CDR2 regions of VHH were mutated to tyrosines and/or serines and screened for affinity-matured proteins by using in silico analysis. The mutation of two amino acids in the CDR2 region to arginine and/or aspartic acid increased the affinity by decreasing the dissociation rate. The affinity of designed mutant increased by ∼20-fold over that of the original protein. In the present study, candidate mutants were narrowed down using in silico screening and computational modelling, thus avoiding much in vitro analytical effort. Therefore, the method used in this study is expected to be one of the useful for promoting affinity maturation of antibodies.